A cecidomyiid species found in 1989 in orchid greenhouses on Okinawa Island, Japan, is identified as Contarinia maculipennis, a polyphagous Southeast Asian pest. This species is distinguished from other congeners by the uneven circumfilar loops of the male flagellomere, the relatively long female first flagellomere, and the spiracles of the larval eighth abdominal segment at the end of the posteriorly directed lobes. C. maculipennis was intercepted at Narita Airport, Japan, in 2000 and 2001 with orchid flowers imported from Southeast Asian countries. We emphasize caution about recognizing the possibility that this polyphagous gall midge could infest cash crops other than orchids on Okinawa Island.
INTRODUCTION
In March 1989, K. Y. found a Contarinia species heavily infesting the flower buds of cultivated Dendrobium phalaenopsis Fitzgerald in several greenhouses in Nago City, Okinawa Island, Japan (Fig. 1; Yasuda and Uehara, 1994) . By 1993 this gall midge was also found in Kita-nakagusuku Village and Osato Village on Okinawa Island (Yasuda and Uehara, 1994) . The infested flower buds usually remain closed and eventually drop to the ground. Even when lightly infested flower buds manage to open, the petals are conspicuously damaged, so the commercial value is reduced to nothing (Fig. 2) . In addition, a similar Contarinia species infesting Dendrobium flowers imported from Thailand and Singapore was intercepted recently at Narita Airport (Chiba Prefecture, Japan) (Table 1) . Gagné (1995) identified a gall midge infesting flower buds of Dendrobium spp. (Orchidaceae) in Florida, USA as Contarinia maculipennis Felt (Diptera: Cecidomyiidae) . At the same time, he redescribed this species and its relatives for comparison. C. maculipennis is a polyphagous pest infesting various plant species across at least seven families, namely, Brassicaceae, Cucurbitaceae, Malvaceae, Oleaceae, Orchidaceae, Piperaceae, and Solanaceae (Jensen, 1946 (Jensen, , 1950 Gagné, 1995) . Although this species was originally described based on specimens infesting hibiscus buds in Hawaii (Felt, 1933) , it was considered by Gagné (1995) that it originally came from Southeast Asia.
As we also suspected that the Contarinia species found on Okinawa Island and Narita are identical with C. maculipennis, we compared their morphological features with those of C. maculipennis and other congeners. This paper reports the results of identification.
MATERIALS AND METHODS
Adults and larvae were collected by K. Yasuda in 1994 and 2001 from orchid greenhouses on Okinawa Island. They were preserved in 75% ethanol Occurrence of Contarinia maculipennis (Diptera: Cecidomyiidae) infesting flower buds of Dendrobium phalaenopsis (Orchidaceae) in greenhouses on Okinawa Island, Japan for morphological comparisons and in 99.5% acetone for future DNA analysis. Detailed collecting data of the specimens are shown in Table 2 .
Some of the ethanol-preserved specimens were mounted on slides for microscopic study in Canada balsam using the techniques outlined in Gagné (1989) . The relative length of the first and second flagellomeres, the circumfilar loops of male flagellomeres, wing length and pattern, male genitalia, larval sternal spatula and its associated papillae, and larval eighth abdominal segments were compared with those of C. maculipennis and its congeners redescribed by Gagné (1995) .
Drawings were made with the aid of a camera lucida. Anatomical terminology of the adult stage 584 M. Tokuda et al. follows usage in McAlpine (1981) and that of the larval stage follows that in Gagné (1989) . All specimens examined in this study are kept in the collection of the Entomological Laboratory, Faculty of Agriculture, Kyushu University. The cecidomyiid larvae and adults that were intercepted at Narita Airport were preserved in 75% ethanol. Some of them were mounted on slides by the aforementioned methods to compare with the congeners. Others were transferred into vials filled with 99.5% acetone for future DNA analysis.
RESULTS AND DISCUSSION

Identification of the gall midge infesting Dendrobium
We identified the gall midge infesting the flower buds of D. phalaenopsis on Okinawa Island as C. maculipennis, based on the following morphological features: circumfilar loops of male flagellomere greatly uneven (Fig. 3) ; the first flagellomere of female 1.8-1.9 times as long as the second (Fig. 4) ; wing length 1.3-1.5 mm in both sexes; scales on membrane denser and darker in some areas and the Occurrence of Contarinia maculipennis in Okinawa 585 membrane beneath is darker to form a pattern of light and dark areas; aedeagus extending beyond hypoproct. Spiracles of larval eighth abdominal segment situated at the end of posteriorly directed lobes (Fig. 5) . This species otherwise exhibits typical features of the genus Contarinia in tarsal claws, male genitalia, ovipositor, larval sternal spatula and associated papillae, etc. (Gagné, 1995) . We identified the cecidomyiid larvae and adults intercepted at Narita Airport as C. maculipennis, also, because their morphological features are very consistent with those of C. maculipennis.
Worldwide expansion of Contarinia maculipennis
On average, about 135 million cut flowers and six million plants of Dendrobium orchids have been imported to Japan mainly from Southeast Asian countries every year from 1997 to 1999 (Morita, 2000) . The interception records at Narita (Table 1) indicate the possibility that C. maculipennis entered Okinawa Island with orchid flowers, because many orchids have been imported directly from Southeast Asian countries to Okinawa Prefecture. This possibility may be supported by the case in Florida, USA. C. maculipennis is considered to have entered Florida from Thailand with Dendrobium orchids, because much of the stock of orchids in the affected Florida greenhouses came directly from Thailand (Gagné, 1995) . In addition, C. maculipennis attacking flowers of Dendrobium imported from Thailand was intercepted recently in The Netherlands (Willem Nijveldt, 2002, personal communication) .
Present pest status of C. maculipennis on Okinawa Island
Up to the present, the distribution range of C. maculipennis has expanded to many orchid greenhouses on Okinawa Island. Since the invasion of Okinawa Island by this gall midge, the application frequency of insecticides in orchid greenhouses against insect pests including this gall midge has increased up to twice as much as previously. However, this gall midge seems to have already developed resistance to various insecticides such as organophosphorus, synthetic pyrethroid, carbamate, and other major IGR chemicals. This gall midge is still one of the most serious pests of orchid in greenhouses. Due to the severe damage by this gall midge, at least five farmers so far on Okinawa Island have given up orchid cultivation. In contrast, this gall midge is not very important as a pest of orchids in Thailand, where little attention has been paid to it (Kulchawee Kamjaipai, 1994, personal communication) .
Warning against infestation by the gall midge
We must pay special attention to the polyphagy of this gall midge, since a wide variety of crops belonging to the families Brassicaceae, Cucurbitaceae, Piperaceae, and Solanaceae are frequently cultivated near by orchid greenhouses on Okinawa Island. In particular, C. maculipennis (previously known as Contarinia lycopersici Felt) was recorded to infest flower buds of Momordica charantia L. (Cucurbitaceae) in Hawaii (Jensen, 1946) . Therefore, we must have heightened awareness of the possibility that this gall midge could attack M. charantia on Okinawa Island, because it is one of the most important cash crops in Okinawa Prefecture. Fortunately, up to the present, the gall midge has not yet been observed infesting M. charantia on the island. This may indicate that Hawaiian C. maculipennis populations consist of several host races. The presence or absence of host races needs an immediate solution to alleviate the farmers' general feeling of anxiety.
